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CONTINGENCY AND THE NEW ERA IN METAPHYSICS (1) 


N the lively current debate over the question of determinism and 

the relation of this long-standing philosophical issue to the new 
concepts of physics, one requisite, if the writer is not mistaken, is 
almost universally neglected. This is a careful restatement of the 
state of this ‘‘ancient problem’’ prior to the recent discoveries of 
physics. Such a restatement is required for two reasons. On the 
one hand, the failure of the mere physical facts to produce agreement, 
among either philosophers or physicists, regarding the ontological 
bearings of the ‘‘Uncertainty Principle’’ shows that the question is 
still a philosophical one, and this suggests that treatment of it in 
distinguished philosophical writings antedating the enunciation of 
that principle may be more illuminating than recent debates center- 
ing too narrowly about the present state of physics. On the other 
hand, the history of philosophical determinism and of the doctrine 
logically contradictory to it seems, in some recent and important 
chapters at least, yet to be written. It is too little realized, above 
all, that the last fifty years have seen a revolution in ways of re- 
garding this problem, a revolution so profound as to constitute little 
less than a complete retreat from the major premiss of modern 
thought, the notion of absolute natural law. Of course the retreat 
is not complete, else there would be little need for this article, but the 
fact is that it would be hard to mention any concept in regard to 
which the most brilliant thinkers of recent times have differed more 
radically from those of one or two centuries earlier than this concept 
of law and its antithesis, chance. 

Modern thought has passed through the following stages: the 
first, in which it confidently assumed the validity of the causal postu- 
late, at least for physical nature, and spent its energies in endeavor- 
ing to deduce the ontological consequences; the second, in which it 
discovered that if the causal assumption is considered from the stand- 
point of the evidences adducible in its favor, only some rather heroic 
measure can save us from radical scepticism in its regard (Hume, 
Kant—the Post-Kantians and their still later followers uncritically 
accepting the results of Kant in this matter) ; the third, in which the 
more vigorous thinkers began to consider whether, quite apart from 
the dubious logic of the heroic measures in question, the whole ven- 
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ture in absolutism represented by the notion of strictly invariant 
sequences was not an error more positively identifiable as such than 
by showing our embarrassing inability to prove it. This is the stage 
-in which we now find ourselves, and we were well along in it not only 
before Heisenberg but before Einstein. In order to understand the 
situation, including the fact, previously alluded to, that the situation 
is rather commonly misunderstood, we must go back at least to the 
middle of the second stage, and particularly to the work of Hume. 
It is not necessary to rehearse Hume’s analysis. It is well known, 
even if, where convenient, frequently forgotten. The question I 
wish to raise is why it was possible, after so powerful a demonstration 
of the indemonstrability of the truth of strict causality, for this 
doctrine nevertheless to continue, for a century more, to rank as one 
of the few truths a philosopher should not fail to incorporate into his 
system, whatever else he excluded from it. The mere authority of 
the physicists, claiming natural law as the necessary presupposition 
of their science, is not, I believe, the sufficient explanation. At least 
three further factors tended to obscure the importance of Hume’s 
achievement. (1) Hume’s sceptical analysis obviously carried him 
in some directions too far; it was at once clear that if science were 
to be considered as, in the words of Mr. Whitehead, more than a fairy 
tale, some principle of the coherence of nature not furnished by 
Hume’s philosophy must be admitted. (2) In belief Hume himself 
was a determinist ; he did not in the least suppose that his discovery 
of the insufficient evidence for the truth of causality implied any 
revision of the concept of cause itself, its modification, for instance, 
into a practically sufficient notion of approximate regularity, such 
as, perhaps, could be demonstrated to obtain in the world. On- 
tologically cause remained for Hume absolute rigidity or necessity of 
sequence, separated by an equally absolute gulf from human know- 
ing. On both counts the absolutism, the kernel of determinism, re- 
mained. (3) Finally Kant is traditionally credited with having 
‘Canswered’’ Hume, with having discovered the principle of natural 
coherence referred to above. It seems to me time to recognize clearly 
that this alleged answer, if taken in a sense favorable to determinism, 
is definitely untenable. For, granting Kant’s point that experience 
as such involves unity or coherence, he produces no real evidence 
whatever that this unity must be or involve causal unity in the ab- 
solutistic sense of invariant regularity. Nay more, taking his more 
specific point that experience of time would lose its irreversible order 
if causal law did not bind the succession of events completely by 4 
rule of sequence, we must to-day insist that precisely the opposite 
has turned out to be true, since the concept of deterministic law is 
now admitted not only not to explain the irreversible character of 
time, but actually to contradict that character. The only laws of 








CONTINGENCY AND THE NEW ERA 423 


physics that have so far given physicists any inkling of an explana- 
tion of ‘‘time’s arrow’’ are precisely those which are not stated as 
pieces of determinism, but as statistical approximations, such as 
Carnot’s Principle. We have the best possible authorities for this 
view; to take one only, and that a physicist who seems concerned as 
few others to defend determinism, we find Max Planck, who appeals 
to Kant upon the general issue, nevertheless explicitly affirming and 
emphasizing the very point fatal to Kant’s argument. According to 
Planck there are two great classes of laws, those which apply to 
reversible and those which apply to irreversible processes. Which, 
he asks, are the more fundamental; the answer being, the former, 
for they alone admit of interpretation as strictly binding, as ex- 
clusive of contingency or irregularity. Hence, concludes Planck, the 
direction of the world in time is not a basic feature of the world, since 
to make it so we must also accept the possibility of a contingency 
equally basic.t In short the defence of determinism is now driven 
to the exact opposite of a vital portion of Kant’s defence of it, so far 
as time is concerned. And indeed the whole history of philosophy, 
Kant’s included, supports the inference that to take time and the 
need for explaining it ‘‘seriously’’ is to break with determinism. 
From Aristotle to Peirce, Bergson, and Whitehead, the thinkers who 
have insisted upon an account of time which does not merely explain 
it away have been those who have eschewed causal necessity; from 
Spinoza to Kant, Schopenhauer, and Hegel or Bradley it is the 
thinkers whose theories of time leave its reality at least doubtful who 
have also been the most insistent upon the unreality of chance. 

All this is not to deny great credit to Kant; for while he did not 
hit the nail on the head but rather, as one might say, on the pointed 
end, he did hit the nail: he did see that the problem of causality is 
essentially an aspect of the problem of time, and precisely this is 
what his predecessors, from Spinoza and Leibniz to Hume, had not 
seen. 

Since Kant, and until somewhat recently, thinkers have tended 
to base determinism upon a more or less vague reliance upon Kant’s 
argument, or upon a no less vague notion of the indispensability of 
the causal postulate in science, or upon an altogether hopelessly 
vague notion that the rationality of the universe depends upon it 
(a notion to which we shall return). Any careful reéxamination of 
the old issue, any really distinguished defence of determinism, the 
almost completely deterministic first three-quarters of the nineteenth 
century failed to produce. In view of the dubious logic—at the 
least, the really excessive obscurity—of Kant’s, the only impressive 
attempt to meet the criticism of Hume, this careless treatment of the 


1 Max Planck, The Universe in the Light of Modern Physics, New York, 
1931, 
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problem after Kant is significant. It seems to mean that deter. 
minism had ceased to function except as a traditional dogma, per. 
sisting mainly through inertia and the supposed command of natural 
science. 

The last quarter of the century brought a most remarkable 
change. Some, if not most, of the original thinkers, e.g., Boutroux, 
Peirce, James, Dewey, Hamelin, boldly announced themselves satis. 
fied of the baselessness of determinism. Some of these men were 
obviously, like James, chiefly motivated by the psychological and 
moral aspects of the problem, and in so far their position was rela- 
tively traditional, inasmuch as indeterminism on such grounds had 
at all times found its defenders. But Hamelin was a metaphysician 
of mainly systematic and logical interests, and Peirce was primarily 
a scientist, mathematician, logician, and cosmologist, and a moralist 
or exponent of a philosophy of life only in the second instance. He 
was by all odds the most universally equipped authority on exact 
science in its relations to philosophy that had been seen since Leibniz, 
and equally the most original contributor to logic. Yet the concept 
of real chance is fully as vital to the technique of his system as that 
of necessity is to the systems of Spinoza or Kant. (It is interesting 
to note that a somewhat similarly universal mind of to-day, Pro- 
fessor Whitehead, allots an equally fundamental réle to contingency.) 
Finally, the new tendency away from determinism was not confined 
to philosophers. The unsurpassed nineteenth-century scientist, Max- 
well, had even earlier inconspicuously, but definitely, aligned himself 
on this side of the question. 

It is not enough to-day, therefore, to ask ourselves whether the 
new physical results throw light on the ‘‘time-worn’’ controversy 
over contingency, but rather we must ask whether they throw light 
upon the profoundly new conception of this issue developed inde- 
pendently of quantum physics by the late nineteenth- and early 
twentieth-century philosophers of science. The failure so to put the 
question renders much current discussion anachronous. The philo- 
sophical as distinguished from the physical question, so far from 
being ‘‘time-worn,’’ is so new that many seem as yet scarcely to 
have heard of it. 

What are the distinctive traits of this new conception of the 
problem? On the negative side they may be summed up as the 
belated recognition, first of the utter inadequacy of all known ev 
dences for the deterministic position, and second of the illusory char- 
acter of the supposed advantages of the causal postulate taken 
frankly as an assumption (as for instance, the advantage of render 
ing the universe as conceived by us more intelligible or rational). 
On the positive side we find the corresponding contentions, first that 
the reality of contingency is open to direct verification, not so muth 
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in the feeling of human freedom, upon which all indeterminists have 
laid more or less stress, as in the experience of time; and second that 
for philosophy, apart from the supposed needs of physies, for phil- 
osophy considering her own problems of logic and metaphysics, the 
advantages of an assumption of real contingency are as genuine as 
those of the opposite assumption are illusory, and far more varied 
and profound than even the most ardent defenders of ‘‘free-will’’ 
had in past centuries been able to imagine. The change of stand- 
point was thus complete, and in this very completeness lies one of 
the reasons why this chapter of the history of thought has yet to be 
written. A further reason may be seen in the fact that the most 
significant contributors to the movement were French and American, 
so that the traditional emphasis even in America upon German and 
English philosophy, and the more or less ineradicable reluctance of 
Europeans to take intellectual America seriously, have hampered the 
full appreciation of the work done even in the two countries which 
have most contributed to it. The unfortunate failure of Peirce, 
whose thought contained all the characteristic notes of the new in- 
determinism, to publish his principal writings during his life-time 
(they are only now coming to light) was, of course, still another cause 
of neglect and misunderstanding. 

The four traits of the new doctrine already mentioned deserve 
elaboration. Let us first consider the negative or destructive side. 
Upon Peirce as—doubtless unknown to him—upon Clerke Maxwell, 
it dawned that the conception of physical law was undergoing 
changes in physies itself which, as only prejudice could deny, at 
least radically complicated the traditional case for causality as the 
necessary methodological assumption of science. The newly dis- 
covered statistical nature of the laws applicable to certain processes 
suggested, as an idea at least worthy of further analysis, the hy- 
pothesis that the non-statistical laws owed this seemingly absolute 
character to nothing more than the fact that in certain cases statisti- 
cal uniformities are so very great as, for our necessarily imperfect 
observations, to simulate absolute uniformity. Reflection further 
suggested that positive evidence against such an hypothesis must in 
the nature of the case forever elude us. The margin of error could 
never be proved not to conceal irregularity, and the margin of error 
could never be eradicated, even though perhaps (we shall discuss this 
presently) it could forever be diminished. Absolute regularity is 
thus not an empirically verifiable concept, and, as Maxwell said, can 
only be given a semblance of meaning by interpreting it theologically, 
by considering things as they might appear to omniscience. Here 
Maxwell’s piety did not prevent him from declaring drily that ‘‘the 
conditions of divine omniscience’’ are not among the proper working 
conceptions of physics. The point, too, as Peirce was careful to 
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insist, is not merely that we can never be certain that natural regu. 
larity is absolute, but that we can not even accord the least prob- 
ability value to the assumption. Observation can render probable 
that the element of ‘‘wildness’’ which the believer in contingency 
holds to inhere in events does not, if it exists at all, exceed a certain 
amount; can drive it, that is to say, to take refuge below a given 
margin of error, and can diminish the margin; but, however small 
this refuge becomes, to a wildness of which the only requisite is that 
it shall be greater than zero it remains exactly as hospitable as ever, 
If the caleulus of probabilities has any purchase upon the question 
of absolute law it can only, as Peirce so pertinently said, declare an 
infinite improbability against it; for between any given finite value 
which observation might fix as the probable maximum of the hypo- 


thetical irregularity, and the zero value which causality taken as. 


absolute requires, there are an infinity of possible values, none of 
which is known to be more probable than another, so that the assump- 
tion that the value is exactly zero represents a probability of one 
over infinity.2 The only alternative is to hold that the hypothesis of 
any freedom at all implies some one definite minimum not zero as 
peculiarly probable, but the grounds of this implication are not ap- 
parent. To be sure determinists generally hold that if there were 
any freedom it must be infinite, that there could be no law at all 
short of absolute law, but in this they seem merely to give dogmatic 
utterance to the absolutism which is the essence of their position. 
Every indeterminist has suggested reasons for holding that the law- 
lessness of the universe must be subject to limits, and that in as- 
serting real chance he is no more denying real order than one who 
admits real evil in the world is denying real and even fundamental 
or cosmic good, or than one who innocently points to the fact that 
‘*laws’’ in the legal or man-made sense are seldom if ever perfectly 
carried out is declaring society to be a sheer chaos. Indeterminists 
also have generally shown reason for supposing that the distribution 
of irregularity in the world is itself neither perfectly regular or 
homogenous nor perfectly devoid of pattern, that certain parts of 
nature should be presumed much more monotonous than others, and 
that certain sciences, such as physics, exhibit the world as extra- 
ordinarily near to perfect regularity because they have selected for 
their subject-matter precisely the portions of the real to which this 
presumption particularly applies. 

If determinism can not, as we have seen, be established by physi- 

2It is often urged that statistical regularity of a group implies another, an 
absolute regularity of its members. It certainly does imply that the behavior of 
the individual units is not wholly a matter of chance, but that there is something 


between purely random and rigidly controlled behavior, is the essence of in- 
determinism. 
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eal observation, there remains the possibility that the assumption of 
its truth is nevertheless obligatory because of the methodological ad- 
vantages it entails. Granting that strict causes can not be observed, 
may it not still be true that the postulation of their existence would 
be a valuable and even an indispensable aid to the observation of ap- 
proximate causes? If, one might argue, we believe that an element 
of wildness exists which may at any time exceed in magnitude the 
limit beyond which it would no longer be concealed by the errors of 
observation, how shall we resist the temptation to interpret each new 
discrepancy between theory and fact as indicative not of faults in the 
theory, but of an irreducible recalcitrance of the facts to all possible 
theories? Since we ought to hope that, although the margin of 
error will be constantly diminished, the adequacy of theoretical 
formulation to the facts will likewise make indefinite progress—for 
if we do not hope this, why should we go on with the scientific at- 
tempt—it seems that the assumption of even a slight degree of law- 
lessness in the universe is essentially inimical to science. Without 
doubt this is the most important of all the arguments against the 
reality of chance; yet it suffers from two weaknesses. First, if it be 
true that the indeterministic assumption ‘‘tempts’’ us to scientific 
despair, to a lack of zeal and persistence in the effort to find patterns 
in natural process, this is after all a psychological, not a logical, de- 
fect; as Whitehead has said in another but analogous context, though 
heads be weak, problems remain what they are. The universe is not 
bound to correspond entirely to our intellectual hopes; and moreover, 
it is possible for heads to be strong, in this case by keeping before 
themselves the thought that the supposition of some degree of wild- 
ness greater than zero in events is no real justification for inferring 
that any particular observational result is an instance of this wild- 
ness, so long as the alternative explanation is open to us of an error 
either in observation or in analysis. This alternative is exactly as 
legitimate upon the indeterministic, as upon the opposite, assumption. 
Nothing prevents the investigator who believes in indeterminism 
from nevertheless proceeding upon the working assumption that the 
range of freedom, while not zero, is yet less than the given margin 
of error could render perceptible, so that discrepancies between 
formule and observation, although these may, he agrees, be due to 
actual irregularity, are for scientific (not necessarily for philosophi- 
cal) purposes to be taken as indicative rather of the need for better 
formule. If this working assumption is, except for its methodologi- 
cal advantages, arbitrary, it is no more so than absolute determinism, 
and it has the merit of greater modesty, since it refuses to declare 
a quantity zero merely because we do not know how small it may be, 
or because it may be convenient for us so to regard it. 

A second weakness of the methodological argument is that it 
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implies that the margin of observational accuracy can be reduced 
beyond all finite limits. It is here that quantum principles may 
perhaps shed new light upon the problem, since the granular struc. 
ture which they ascribe to nature seems to render impossible not 
merely absolute accuracy, but even accuracy beyond a certain definite 
and finite limit. Any hypothesis of irregularity falling below that 
limit would be harmless to physics, since the only laws it ‘‘tempts”’ 
us not to seek to discover are such as are irrelevant to any possible 
observation. According to Heisenberg, the search for such laws is 
futile and even a positive obstacle to progress. The issue is too 
technical for decision by a layman, but one comment at least may be 
made. The Heisenberg group lay stress upon the tenet that the 
unobservable is for an experimental science the meaningless. On 
the very same grounds Einstein rejected absolute space. But in this 
appeal to the positivistic principle there is an ambiguity not always 
discerned by those. who make it. It is one thing to say that if 
electrons can not be immediately perceived they do not as such exist, 
it is another to say that if absolute space is unexperienceable it is 
a pseudo-concept. For in the first case, while perhaps no one can 
identify electrons as data in his perceptual field, it might yet be 
possible to identify examples of the kind of thing an electron is. 
If the species has to be constructed by thought the genus may be a 
familiar entity. (How this applies to electrons we can not here 
inquire.) It is because absolute space is not only unknowable, but 
that even something like it, a wider concept of which it could be con- 
ceived a specialized form, is not met with in experience, that it must 
be rejected. (If this is not the case, then those are right who say 
that Einstein’s position is dogmatic. Here, too, we must waive fur- 
ther discussion.) Taken in this form the appeal to observation seems 
to me, as to many recent philosophers and scientists—Bridgman, 
Alexander, Russell, Whitehead, Husserl, Dewey—the sole possible 
basis of rational knowledge, including even the purely mathematical.’ 
And it applies with especial force to causality. If no instance of 
absolute cause can be observed, what that is even like this is observ- 
able? What, you may reply, if not the observationally known rela- 
tive causes or regularities? The attempt, however, to construct from 
such experiences the notion of non-relative cause meets with a note- 
worthy difficulty. The difficulty is the same as that which many, 
including numerous determinists, find in the analogous modification 
of the experience of imperfect, limited minds into the concept of an 
infinite or perfect mind; namely, that the limits whose transcendence 
is posited seem the presupposition of the traits ascribed to both types 
of mind as constituting the generic element of ‘‘mentality’’ itself. 


3 On this last point, see C. 8. Peirce, Collected Papers, Cambridge, Harvard 
University Press, 1932. 1.66, 2.280 ff. 
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Remove limits and you remove environment, and what is a mind or 
personality without an environment upon which to act and from 
which to receive influences! Is the absolutizing of causality in 
better case? Conceive a present event in whose definiteness the 
definiteness of the future is equally given, ‘‘predetermined.’’ What 
is this but the conception of a non-temporal temporal relation? For 
the only character of the future that adequately identifies the tem- 
poral direction toward it is just its indefiniteness, its unsettled char- 
acter. To object that this is merely human limitation or ignorance 
is to desert the empirical criterion altogether, and then all things may 
(verbally) be asserted without fear of confrontation with any con- 
tradictory evidence, even any evidence that the words employed are 
not unmeaning or self-contradictory. It is to reject the standards so 
mercilessly maintained against the theologian as too exacting for 
physies or philosophy. An open future is the only kind of future we 
can experience or imagine; it can not, therefore, be transcended with- 
out explaining away what is to be explained. The concept of deter- 
ministic time appears in fact in the history of thought almost in- 
separable from the doctrine of the unreality of time. To omniscience, 
seeing time as it is, past, present, and future are equally definite and 
hence equally present in an eternal now; this thought has been the 
secret alliance (made explicit by Spinoza) of Western theology with 
naturalistic determinism. From this it also appears that the analogy 
between absolutism in regard to causality and absolutism in regard 
to mind, or in theology, involves a still closer relationship of the two 
problems than we have yet considered. It is, in truth, the more or 
less unconscious determinism of the theologians that has ruined their 
essential thesis, that mind can be conceived as infinite. If the crea- 
tures have no freedom with regard to their creator, if the latter, as 
Leibniz boldly said, included in the original creative act all the 
predicates which the creatures would ever possess, then for God there 
can in the true sense be no environment, and hence God can no more 
be a mind, as Spinoza conceded, than a dog-star is a dog. For if the 
only power is the creator’s, then he acts only upon his own activity, 
he is a force with no opposing force, an empty concept if any such 
there be. Not so, however, if freedom be granted. The limited but 
real initiative of the creatures constitutes the environment which God 
must deal with in the way calculated to bring the most good out of 
the mixed good and evil of imperfect finite action, which action is 
not less truly real, i.e., creative, because not unlimited in power. 
Such a God will be temporal, although he may be everlasting and 
beginningless. The future for him must as such be real for the very 
same reason as for us, namely, because it is in itself not wholly defi- 
nite—so long as it is future. Whether such a mind would be 
‘finite’? or limited we need not here inquire, beyond suggesting that 
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it is not a limitation of knowledge to represent things as they in faet 
are, and that if the future is objectively indefinite (to a certain 
degree), then omniscience would so represent it, differing from our 
truly limited minds in this respect only in that the degree of in. 
definiteness would not be exaggerated, any more than it would be 
underestimated, whereas the uncertainty with which we anticipate 
the future is doubtless in some respects far greater, and in others 
may be less, than the actual contingency involved. Only in this way 
can finite and infinite minds be made comparable as minds, and dif. 
ferent as perfect and imperfect. Both face real action, initiative, 
not their own, hence a partially uncertain future, but the uncertainty 
of the future as seen by the creatures is in an imperfect, while this 
uncertainty as seen by the creator is in a perfect or absolute, cor. 
respondence with the objectively real uncertainty of the world-future 
(of course, because the predetermination of events, so far as there is 
such, is merely the predecision or constitution of the divine will, 
far as not self-limited by the creation of creatures with powers of 
decision of their own). Of the two absolutes, causality and know: 
edge, there can be room for but one and the most plausible one is not 
causality. 

The foregoing apparent digression is conceived to be relevant to 
the general course of our discussion in two ways. It shows that the 
attempt by physicists to appeal to such epistemological criteria as 
experienceability involves such subtle ambiguities and interconnee- 
tions with characteristically philosophical problems that this appeal 
can scarcely be expected to bring about a solution apart from the 
cooperation of philosophers.* Furthermore, it leads us to the con- 
sideration of the positive evidences for contingency which recent 
philosophy believes itself to have discovered. The fact that time, 
either as given, or as imaginable without destroying its nature, is 
always a relation of a present to a past that is felt as settled, and toa 
future which is felt as unsettled; or the fact that memory can not 
be regarded as altering the past without destroying the meaning of 
the latter as such, whereas anticipation does manifestly, through pur- 
pose, influence the actualization of the future as it manifestly 
could not do if the future were wholly bound by the already settled 
and unalterable past; such facts of experience are held by the new 
philosophy to constitute direct evidence of the reality of contingency. 
If it is objected that such ‘‘feeling’’ or intuition is subjective, the 
reply is: so in this sense is any immediate datum, and the crucial 
choice for philosophy is whether it shall explain, or merely de 
nominate illusion, the data from which it starts. Suppose, however, 
it be insisted that time as given is pure illusion, at least with respect 


4 That it has not done so is seen in the vigorous anti-positivism of Einsteil 
and Planck. 
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to the characters in question. This does not dispose of the evidence 
which the new metaphysics has at its command. It is not time alone 
that becomes illusion if contingency be so. Nor is it merely the data 
of sheer intuition that must be set aside to make way for absolute 
causality. An opposite kind of difficulty is also involved, namely, a 
purely mathematical one. Grant the exclusion of contingency, of 
equally possible alternatives, from the cause-effect transition, and it 
then becomes demonstrable that contingency must nevertheless exist 
and have some other habitat in the universe. For it is mathemati- 
cally impossible that all that exists should necessarily exist and that 
all that does not exist should necessarily not exist. As Professor 
(. I. Lewis has so well pointed out, the proof for the consistency 
of mutually-exclusive geometries strictly implies the contingency 
of whatever geometrical features do in fact obtain in the world.® 
Thus the old contention that it is only our ignorance that makes us 
distinguish between what is and what may be, or between what may 
be and what must be, is a general principle containing under itself 
as a special case the invalidity of the proof for the consistency of 
the non-Euclidean geometries. Until this invalidity has been shown, 
as seems unlikely to happen, we appear forced to reject all phil- 
osophies which, like that of Spinoza or the late Bernard Bosanquet, 
assert that nothing could have been other than it is.® 


CHARLES HARTSHORNE. 
UNIVERSITY OF CHICAGO. 





IS THERE LOGICAL FORCE IN DEMONSTRATION? 


N line with the empirical bent of contemporary thought there is a 

tendency to question the existence of any logical force in deduc- 
tion. In this there is nothing surprising. Since Hume every con- 
ceivable type of force, agency, compelling power, or necessary con- 
nection has been suspect; hence nothing is more natural than that 
rational proof or demonstration should have its turn, and that formal 
connections (or that aspect of connections which is usually regarded 
as formal) should be denied efficacy and compulsiveness. The 
reasons for the denial are familiar: not only is there no empirical 
impression discoverable of any dynamic coercion or cohesiveness 
which is other than a psychological or a physical process, but any 
acknowledgment of such a logical force, it is held, would be equiva- 
lent to the admission of supernaturalism, since a criterion and con- 
nective of natural occurrences would be recognized which was itself 
not one of them. 

5See C. I. Lewis, ‘‘Facts, Systems, and the Unity of the World,’’ this 


JOURNAL, Vol. XX, pp. 141-151. 
6To be continued in the next issue, No. 17. 
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In general the naturalistic tendency finds expression as the im- 
pulse to reduce demonstration to manipulation, to operational or to 
experimental thinking as it is variously called. In certain quarters 
this takes the form of a modified behaviorism. Knowledge is said 
to be essentially action. Hence to reason is to move things about— 
either incipiently, symbolically, in a preliminary way, or physically 
on a large scale—to see what happens. Abstract intellection is de- 
scribed as a kind of manual or vocal play, usually as modified 
breathing symbolically adapted so that the auditory-vocal elements 
are integrated as conditioned reactions to specific individual or social 
needs. Among empiricists whose primary interest is in abstract 
relations and mathematical technique rather than in biological re- 
sponses, however, assimilation of the operations of reasoning to 
manipulation is achieved somewhat differently. By them stress is 
laid upon the nature of the symbolic structure itself, rather than 
upon the elaborate physiological adjustments which the organism 
undergoes in the process of adaptation to the environment. At the 
same time they apparently agree with behaviorists that the bent of 
intelligence is to fabricate some habitual routine that shall work auto- 
matically, that is, to set up some artifice or contraption that, once 
started, shall run without the intervention of deliberative awareness, 
since the responses will be conditioned by the nature of the system 
itself. 

The invention and playing of a game may be offered as an in- 
stance of the operation of such an abstract, manipulatory structure. 
The reasoner, like the player, having first arbitrarily or for con- 
venience chosen certain counters and laid down rules for the game, 
then sets about seeing what he gets from the different possible re- 
arrangements of his counters in accordance with the rules. In the 
last analysis, the counters with which he plays are meaningless 
marks, which may be replaced by others in the course of the game, 
provided the same tokens are substituted for the same marks con- 
sistently. The manipulations, too, are largely spatial ‘‘moves,”’ 
reducible to operations of inclusion, exclusion, and replacement. To 
reason, on such a view, is to calculate like an adding machine. Pre- 
sumably a well-constructed logical piano or a mechanical hopper 
with a few special attachments could perform the substitutions and 
classifications (as well as implications) with fewer mistakes than the 
most expert logician. At the same time, it hardly needs to be pointed 
out that physical shuffling of this sort is devoid of appeal to necessary 
connections or to logical force. 

Between the foregoing views of demonstration as the manipula- 
tion of structures, there is essential agreement. For both, the initial 
set-up of the process is the expression of voluntary choice or practical 
convenience, unhampered by considerations of logical necessity. 
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Moreover, both are nominalistic; to them objects are individuals, 
although admittedly of vastly different degrees of determinateness ; 
while the symbolic relation, by which one thing comes to stand for 
another, is construed as at bottom nothing more than a conditioned 
reflex established between a particular stimulus and a particular 
response. Lastly, both emphasize experimental procedure, the ad- 
vantage of varying conditions under our control, of trying out many 
different arrangements in more or less hit-or-miss, accidental fashion 
to see what ensues. Yet the combination of voluntarism, nominalism, 
and experimentalism seems plainly contrary to belief in logical neces- 
sity as a connective force distinct from psycho-physical processes. 

Discussion here will be limited, however, to the second view of 
proof as manipulation, as a tendency implied to varying extents in 
certain works dealing with symbolic logic, and to inquiring how it is 
possible for a system to be a logical system if it is devoid of apodictic 
force and formal concatenation. To begin with, it may be asked 
what constitutes a logical system? The answer from the most gen- 
eral standpoint of symbolic logic is apparently that it is what has a 
structure. And a structure is a plan, map, or outline of some pos- 
sible realm of entities together with statements regarding these en- 
tities and rules for their combination. The essentials of a system are, 
then, that it must have a base, and must include rules as to what 
things can be done and what can not be done with the elements of 
the base and their relations. Also the postulates, or initial state- 
ments regarding the elements, must be as far as possible free from 
contradiction, independent of one another, and must fully cover the 
formal properties of the set. Any further determination of the 
nature of these entities is a matter of indifference to the logician; it 
is no concern of his whether they represent points, instants, numbers, 
propositions, thingamabobs, or words in the dictionary—provided 
only that they stand for particular things of which the postulates 
hold. Yet the very generality of the requirements permits them, it 
is held, to apply to every possible group of objects capable of enter- 
ing into any possible type of deductive system. 

Yet once systems are reduced to postulate-sets, it seems plain that 
no actual inference or deductions drawn from a set constitute part 
of the system so conceived; the latter is taken rather simply as the 
abstract basis of a possible or conceivable deductive structure. By 
adopting the favorite realistic device of separating the activity from 
the object,—the deduction from the structure from which it is de- 
duced,—logical force and necessary connections are apparently ex- 
orcised from formal systems altogether ; and exorcised not only from 
the systems themselves, but from the actual processes of inference as 
well, For by restricting the logic of a system entirely to its struc- 
ture, and ruling out any inclusion of procedure (by which we come 
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to know that structure), inference is condemned to the status of a pr 
purely psychological process and becomes a logical superfiuity ; the th 
passage of thought from certain parts of the system to other parts in 
a given sequence being regarded as entirely accidental, arising from in 
the biological incapacity of the human organism to grasp the parts tu 
of a complex whole simultaneously. In the words of Mr. Eaton: pr 
The fact that all the formal characteristics of a complex system cannot be stated “a 
at once, but must be summed up in a few properties from which the others are . 
‘*deduced’’ is due to our psychological limitations. If, like Leibniz’s God, the er 
divine mathematician we could survey the structure of the system in its entirety, int 
deduction would not be needed.1 

To be sure, the meaning of a system, on this view, includes rules me 
of possible procedure and the elements of possible deductive struc- nn 
ture; but whereas the possible inhabits the realm of the logical, the 00, 


actual or existent, on the contrary, since it is inevitably contaminated th 
with process, movement, and brute factuality, remains apparently for 


; in 
Mr. Eaton, as for Mr. Santayana, ‘‘logically inane.’’ sti 
To me, however, this recourse to the distinction between possible ge 


deductiveness and actual deduction (like that between possible and id 
actual experience), under the impression that the one escapes the 


mee? . ‘ ele 
limitations of human incapacity, whereas the other does not, seems a 


little absurd. After all, our conceptions of logically possible de- . 
ductive structures are subject to the same strictures as our actual of 
deductions, since both must be admitted to be cogitations of the same jae 
psycho-physical organism, and hence must share alike an existential & th 
aspect from which we seem no less privileged to abstract in the one a 
case than in the other. One need not doubt that there are more in 
theorems deducible from the Euclidean postulate-set than have a 
actually been deduced, without at the same time holding that those me 
that have been deduced, precisely because they have been deduced, al 
are expressions of our psychological limitations. Even an infinite fr 
perceiver could hardly grasp a logical system merely by including a 

postulate-set and its relations in a single glance of the eye; assuredly " 
he would have to trace the connections and consequences of the "a 
various alternative dispositions of the elements,—a process in its of 
nature deductive even though it might conceivably be instantaneous. mi 
The point is that the very nature of system involves order, inter- of 
relations, advance from anterior to subsequent stages, although the th 
question whether the apprehension of its course requires the ex- fe 
perience of temporal succession is logically irrelevant. Certainly tic 
such a view as we are criticizing gives substance at this point to the di 
charges of the anti-formalists that formal logic has no place in it in - 


which to take account of any dynamic processes or operations, but 
1 Eaton, R., General Logic, p. 475. 
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presents a frozen, static world of abstract forms, petrified skeletons of 
thought from which the breath of life has departed. 

But if deduction be ruled out of logical structure, it is hard to see 
in what the connection of its forms can consist. Ultimately the mu- 
tual rapport of the elements can only be described as some sort of 
pre-established harmony, none the less miraculous though blessed by 
some with the name ‘‘analytic.’’ For in the view of most recent 
logicians formal knowledge is completely analytic; all the new prop- 
erties and relations discovered having been wittingly or unwittingly 
introduced in the original postulates of the system. 

The two analogues which more or less explicitly dominate such 
accounts of knowledge, as it appears to me, are those of the dictionary 
and the machine. Thinkers who emphasize extension incline to be 
mechanics, while those devoted to intension tend to become lexi- 
cographers. For the latter, the relation of terms to one another and 
the nature of proof is like that of words in the dictionary. That is, 
in a dictionary words are related through cross-definition, by sub- 
stitution for one another as synonyms and through classification by 
genus and species. The definiendum and the definiens must be 
identical or equivalent in the sense that the membership of both 
classes must coincide, the scope of their intensions must be the same, 
although the particular content of their meanings may be different. 
In a sense, of course, such definitions are nominal, the substitution 
of shorter symbols for longer ones to save time and labor; and as 
such are the expression of volition rather than intellection. Ideally 
the collection of words is thought to form a closed system; no element 
having meaning in itself apart from its relation to the others. But 
just as the words of the dictionary are ultimately indefinable save in 
terms of each other, so that its definitions turn out to be finally cir- 
cular,—similarly the logie of any system, on such a view, is circular, 
although (as in the case of the dictionary) its logic may be saved 
from being a bad logie by the diameter of the circle.” 

But the question to be raised at this point, as we see it, is whether 
a dictionary is rightly to be called a logical system at all, since it 
contains no systematic deductions or proof. After all, the elements 
of the dictionary, which are vocabularies, definitions, interchangeable 
meanings, verbal significances, are very different from the relation 
of ground and consequent, the determination of one formal pattern 
through an anterior pattern, which constitutes the most striking 
feature of a demonstrative structure like Euclid’s. Were the dic- 
tionary construed as such a deductive system, it would cease to be a 
dictionary, i.e., a thesaurus of words or lexicon of synonyms and 
classifications; and would become instead a scientific system, an 


2 Lewis, C. I., Mind and the World Order, p. 82, p. 209. 
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integrated body of laws in which emphasis would lie not in the mere 
summarizing of knowledge, but in the relationship between certain 
terms taken as evidence and the conclusions which they were held to 
establish. For a genuine deductive system seems always com- 
pounded of postulates (i.e., unproved premises) and theorems (i.e,, 
consequents derived from them). Yet this feature is precisely what 
is lacking in the dictionary as a dictionary, since its terms are rather 
taken as codrdinate and accidentally ordered, and not as a hierarchi- 
cal structure built upon certain basic elements which stand under 
and support the rest. 

Furthermore, it may be objected that a genuine logical system is 
not open to the charge of circularity in the same sense as is the dic- 
tionary. Ideally all the words in the dictionary are defined in terms 
of one another ; and no definition is a good definition unless the scope 
of the definiendum and definiens coincide. Often, too, the synonyms 
are practically tautologous substitutions in intension, really saying 
nothing but the same thing over again in different symbols: as when 
‘‘degrading’’ is offered as the meaning of ‘‘debasing.’’ Hence the 
application of such a definition involves a logically circular inference, 
in which the conclusion simply repeats the premise without making 
any real advance. Thus ‘‘ Whatever is debasing is degrading. Ac- 
cordingly, any specific instance of what is debasing is degrading.” 
In a valid logical system, on the contrary, no two terms in the same 
premise are mere synonyms, mere alter idem’s of each other as in the 
foregoing case; and are therefore not related through mere substi- 
tution, but by a ‘‘because-therefore,’’ ground-consequent relation- 
ship. As an instance of the connection which obtains in a non- 
circular, truly logical system, the following inference may serve: 
‘* All right triangles have the square of the hypotenuse equal to the 
sum of the squares of the other two sides. Some isosceles triangles 
are right triangles. Therefore some isosceles triangles have the 
square of the hypotenuse equal to the sum of the squares of the other 
two sides.’’ Here the conclusion, which contributed to the discovery 
of irrationals, can not be identified either with the theorem stated in 
the major or with the minor premise taken by itself. On the con- 
trary, the conclusion offers a new integration of elements, which 
appeared scattered separately in the premises. Similarly a valid 
deductive system can not be said to be circular because the theorems 
derived from it are contained in the original postulates taken sepa- 
rately or collectively ; rather they arise from new combinations which 
the elements take on in the course of the operations. 

Nor does the machine offer a more satisfactory analogue than the 
dictionary for the description of logical structure. For although 
their unlikenesses are often ignored, a logical system differs from a 
physical engine in at least two important respects: whereas the struc 
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ture of the latter is defined in terms of causal relations and the 
properties of the material (iron or steel) of which it is composed, 
that of the former is determined by grounds, by weight of evidence, 
and by the formal pattern of the material, but not by the material 
itself. To reason in the full sense is not simply to calculate me- 
chanically like an adding machine. It is not merely to put in and 
take out counters by spatial displacements, but it is to back up the 
manipulation of counters with the insight that they stand for some- 
thing (though the particular subject-matter for which they stand in 
a specific case may be irrelevant) and to see that the relationship of 
the parts proves something. Whereas the machine operates by wires, 
hammers, wheels, levers, pushes and pulls, inclusions and exclusions, 
these processes do not of themselves establish any connections of law 
and instance, variables and their values, ground and consequent, such 
as enter into the linkage of formal systems. That one thing is spa- 
tially contained in or adjacent to another, does not mean that the 
one logically necessitates the other. 

Such a view of deduction as an automatic process of manipulation 
recalls, as Mr. Lewis once suggested,® the weird practices of that 
strange people discovered by Gulliver who fed letters to machines and 
then waited for them to turn out presumably logical and mathe- 
matical, as well as literary masterpieces by the fortuity of alpha- 
betical combinations and permutations. It no less irresistibly recalls 
to Mr. Lewis apparently a logic like Mr. Russell’s which is described 
in Mind and the World Order as based upon: 


an implication relation such that if twenty sentences be cut from a newspaper 
and put in a hat, and then two of these be drawn at random, one of them will 


certainly imply the other, and it is an even chance that the implication will be 
mutual.4 


Yet Mr. Lewis’s own view of logical system, in which the defini- 
tion appears as the paradigm of the a priori, seems hardly less devoid 
of genuinely necessary connections; and this despite the fact that he 
has elaborated a theory of ‘‘strict implication’’ in which ‘‘necessity”’ 
appears as one of the five fundamental truth-values,® and in which 
*‘p strictly implies q’’ is taken to mean that p necessitates q logically, 
if it is impossible (i.e., self-contradictory) that p should be true and q 
false. For justification of our criticism it is desirable to examine a 
little more closely what Mr. Lewis means by logical necessity. In the 
first place, it should not be forgotten that in Mr. Lewis’s view meta- 
physics in the last analysis determines logic. Accordingly, we should 
not be surprised to discover in his own ease that his definition of 

8 Lewis, C. I., Survey of Symbolic Logic, p. 360, note. 


4 Lewis, C. I., Mind and the World Order, p. 248. 
5 Lewis, C. I., Survey of Symbolic Logic, p. 292. 
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reality in terms of a shadowy bio-evolutionary cosmology, involving 
animals, their behavior, the struggle for survival and the environ- 
mental pressure, finalky determines his logic. Lest I be thought to 
misrepresent Mr. Lewis’s view, let me quote him directly : 


The human animal with his needs and interests confronts an experience in which 
these must be satisfied, if at all. Both the general character of the experience 
and the nature of the animal will be reflected in the mode of behavior which 
marks this attempt to realize his ends. This will be true of the categories of 
his thinking [p. 239]... . Genuine issues of logic ... stand above ques- 
tions of the merely self-critical integrity of the logical system. There are 
such issues, and these cannot be determined—except on pragmatic grounds of 
human bent and intellectual convenience . . . [They are] only questions of con- 
venience or of value [p. 248] . . . The ultimate criteria of the laws of logic are 
pragmatic [p. 247].6 


Since the human animal’s needs control and are reflected in the 
a priori categories of his thinking, formal logical necessity must give 
place to material, practical, biological necessity. This is apparently 
shown to Mr. Lewis’s satisfaction by the fact that there exist a plur- 
ality of different logics which by the test of internal consistency 
seem equally valid. The only means he finds of choosing among 
these alternative, conflicting logies is to fall back upon pragmatic 
convenience and biological utility. It is not enough to say that logic 
tests itself; we are immediately confronted with the problem, what 
tests logic ?—a question only to be answered, in Mr. Lewis’s view, by 
an instrumentalism of natural knowledge. The possibility that the 
internal self-consistency of each system might constitute a common 
character and criterion of all alternative logics, and might thus fur- 
nish the outline of a basic non-alternative logic does not apparently 
occur to him. Yet as a matter of fact it would appear that all con- 
ceivable ‘‘logies’’ are subject to the requirement of operational in- 
tegrity ; that is, they must be consistent with their postulates in their 
developments. To this, even the ‘‘logic’’ that made inconsistency 
its rule of procedure would be no exception, since unless it remained 
consistent in its inconsistency, meticulously selecting terms that con- 
flicted with one another and in general ‘‘playing the game’’ by keep- 
ing its promises in its performance, it would not possess enough unity 
to be called a ‘‘system’’ (either of logic or metaphysics), or to be 
tested for truth on any terms. Thus the rules of consistency, even 
when denied in the premises from which we reason, operate none the 
less as principles in accordance with which we reason. 

Did space permit we could go on to show how, for Mr. Lewis, 
impulsion and inevitability are stripped from the a priori;* and how 
the logical categories are simply purposive attitudes that have arisen 


6 Lewis, C. I., Mind and the World Order. 
7 Ibid., p. 213. 
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in the human animal through interaction with the surrounding world. 
As such they represent widely useful and enduring dictionaries of 
denotative and connotative behavior, vocabularies of action enabling 
humans to translate their gesture patterns into terms of one another 
and thus to codperate for prosperous continuance. For the indi- 
vidual, the moral of such a code of logic would seem to be to avoid 
the dangers of originality. Since to the man who had once learned 
through group nurture to correlate his vocabulary with the proper 
pointing attitudes, convenience and safety would obviously dictate 
that he should continue to follow the folkways and conditioned re- 
flexes of the group rather than suffer the risks of rebellion. For 
although, on such a view, there can be nothing formally invalid or 
false about the new ‘‘logics’’ and ‘‘categories’’ invented by rebel 
geniuses, nevertheless such geniuses may be assured in advance that 
there can be no truth in their systems as abstract logical systems, that 
the group will probably persecute them bitterly for their insurgence, 
while the applied utility of their ideas is not likely to be tested by 
evolution for thousands of years. 

Having argued that logical system is not to be identified with 
existential mechanism or with verbal substitutions, we may conclude 
with some brief remarks bearing directly on the genuineness of logi- 
eal force in such systems. In the first place, nominalism can hardly 
plausibly be assumed with reference to logical systems so long as these 
latter are taken as genuine, for the reason that logical systems con- 
stantly involve totalities, classes, universals, which ideas are abhor- 
rent to nominalists, since they are not individual observable data. 
Secondly, the postulates of a logical system are not entirely free, 
voluntary, or groundless selections for the reason that there are cer- 
tain principles which we are not free not to choose, notably the prin- 
ciples of consistency and inference. Even when we deny these as 
premises from which we reason, they are assumed as principles ac- 
cording to which we reason, and so illustrate the supremacy of form 
over matter in their reintroduction in their very denial. Moreover, 
logical systems are not primarily experimental systems; that is, their 
developments are not guided by an adventurous spirit of trial and 
error, but by the effort to discover what theoretical consequents 
follow from certain postulates according to preéstablished rules. 
Lastly, it may be maintained that logical principles possess a certain 
inevitableness and impulsion, since not only is their validity pre- 
supposed in all the structures of knowledge, but they serve as tests 
of the formal truth of all other systems without being themselves 
subject to any extraneous principles. 


Marie C. SWABEY. 
New York UNIVERSITY. 
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BOOK REVIEWS 


A World of Epitomizations. A Study in the Philosophy of the Sci- 
ences. GEORGE Prerrico Concer. Princeton: Princeton Univer- 
sity Press. 1931. ix + 605 pp. 


Probably the great majority of present-day philosophers yearn 
for a double life—the first three score and ten to provide a mastery 
of the sciences and mathematics, the second for a comprehensive syn- 
thesis in the direction envisaged by Aristotle. However justly one 
may distinguish between philosophy and science it remains true— 
Croce to the contrary in his distinction between ‘‘empirical’’ and 
*“philosophical’’—that even Idealists must take cognizance of data 
empirically, even realistically, determined, unless they are willing 
to shut themselves off from a vast continent of experience. The 
fact that some philosophic thought, even of the recent past, has been 
arid and fruitless is doubtless related to the wide demand for ster- 
ilized specialization, a demand sometimes construed as a segregation 
of our discipline into discussion of quiddities unrelated to any deter- 
minable portion of reality or experience. 

Present-day philosophy is in part a rediscovery brought about 
by mathematicians, astronomers, biologists, physicists, and others, 
who not only recognize their common ancestry but their kindred ob- 
jectives. With it has come a challenge and a renascence comparable 
with that of the Pre-Socratic period. There can be no doubt in 
anybody’s mind to-day that the great mother of the sciences is per- 
ennially young and subject to no climacteric. 

Professor Conger has set himself the prodigious task of construing 
a vast array’ of scientific data, principles, and theories in terms of 
relatively few concepts and generalizations. His method is resolutely 
realistic but with the proviso that it may not be final and with open- 
minded willingness to follow Montague’s ‘‘federation of methods”’ 
in the quest for organic synthesis. Two other presuppositions are: 
“‘the mechanistic view that mind is nervous system at work’’ (some- 
what modified later by a doctrine called ‘‘epitomizing interaction’’) 
and, secondly, the necessarily selective character of perception by 
which certain parts of experience remain neglected, indeterminate, 
and unexplored, but which the author proposes to treat more justly. 
Just how he succeeds in doing greater justice to these ‘‘enotative”’ 
aspects is, however, difficult to make out. 

In Division One Professor Conger divides the cosmos roughly 
into three ‘‘realms’’: the cosmogonic (material), the biotic (data of 
organic chemistry to sociology inclusive), the newropsychological 
(neurology, psychology, and part of epistemology). In the Second 
Division he adds the logical, the numerical, and the geometric- 
kinematical. Each of these has by hypothesis different ‘‘levels’’ or 
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‘“eonfigurations’’ which range from ‘‘lower’’ (simpler) to ‘‘higher’’ 
(more complex) and express evolutionary sequence. Thus in the 
biotic realm the levels are: (1) organic compounds, up to and in- 
cluding amino acids; (2) molecular complexes, including organic 
eolloids; (8) infracellular and unicellular organisms; (4) multi- 
cellular organisms, including colonies, plants, and animals; (5) plant 
societies and plant-and-animal societies, the latter including primitive 
human groups; (6) tribal and national societies; (7) imperial and 
federated states; (8) racial or continental societies; (9) the total 
biotic population of the earth as a monad (p. 4). 

The fundamental thesis of the work is the hypothesis called 
“enitomization’’ according to which all the ‘‘monads’’ of the various 
levels and realms exhibit significant resemblances in their character- 
istic structures and processes. The basis upon which these significant 
resemblances are established in the author’s thinking is a very elab- 
orate one, although the ‘‘four monadic characteristies’’ are relatively 
simple concepts. ‘‘Monad,”’ in the first place, is, of course, a relative 
term, applying with propriety to lines and tubes of force, atoms, 
star-clusters, plant-colonies, imperial and federated states, reflexes 
(p. 243), sentiment-complexes, selves, and the earth’s total popula- 
tion as a monad. It implies individuation or organization, but also 
strongly challenges differentiation to make the theory significant. 
The author undertakes this by distinguishing between ‘‘prior’’ and 
“‘later,’’ ‘‘cognate,’’ ‘‘analogous,’’ ‘‘parallel,’’ ‘‘dyadic,’’ ‘‘simple,”’ 
“‘eompound,’’ and ‘‘complex’’ monads which in turn depend upon 
individuation relative to other monads, interactions (including ap- 
propriations and rejections), repeated production or reproduction, 
and segregation. The last includes processes of disintegration, ag- 
gregation, integration, and differentiation. Under such conditions 
the uses of the terms ‘‘monad ’’ and ‘‘epitomization’’ (which depends 
upon the former) are necessarily somewhat fluid and Heraclitean. 
So variously significant, indeed, are the uses of these fundamental 
concepts that the reader has difficulty in correlating the resemblances 
which the author adduces from his wide knowledge of the sciences. 
For monads are presupposed to assume and maintain relatively 
stable forms (p. 13). ‘‘Structure’’ is taken to mean a balance be- 
tween augmentation and depletion (p. 12). ‘‘Function’’ may also 
be a monad (p. 243). 

Professor Conger has recourse to an immense number of investi- 
gators by whose work he endeavors to show that monads of the 
various levels and realms may be arranged in parallel columns and 
studied in the light of their resemblances; whereby it appears that 
cosmogony is epitomized by biology and biology in turn by neuro- 
psychology. The senses in which these analogies may be said to 
obtain is sometimes difficult to make out. And Professor Conger 
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himself recognizes this. But even where he is secure the present 
reviewer finds the resemblances dubious. Thus after going through 
the data adduced and the (sometimes conflicting) theories of Lor. 
entz, Whitehead, Einstein, Eddington, J. J. Thompson, Jeans, Haas, 
Russell, and others as outlined here, I have difficulty in realizing how 
‘‘units of electric charge’’ may be said to epitomize ‘‘conductions in 
receptor-effector systems’’ as variously described in the works of G. 
H. Parker, Sherrington, Jennings, C. H. Child, R. S. Lillie, and 
others. Nor can I see how ‘‘elusters of spiral nebulae’’ may be re- 
garded as epitomizing ‘‘value-complexes or valuations.’’ That there 
are analogies of various sorts—integrations, appropriations, agere- 
gations, parallels with regard to time, ‘‘motions’’—figuratively and 
otherwise—is clear enough. But what abides our question is: the 
significance to be derived from descriptions in these terms. 

Quoting examples from the text will perhaps best illustrate the 
reviewer’s difficulty. On page 156 after some account of V. R. Khan- 
olkar’s theory of ‘‘rotation of activity’? among the cellular units of 
organs we read: ‘‘Complicated periodicities are evident in the inter- 
locked circulations of blood, lymph, glandular secretions, oxygen, and 
nutrient and waste materials. Parallels between the rotations of 
astronomical bodies and the interactions of multicellular organisms 
doubtless exist, but in the myriad interactions possible for animals 
and their constituent monads any simple and regular recurrence is 
lost sight of in the more widely varied contacts with given portions 
of the environment.’’ Again (p. 159) ‘‘ The atoms in a nebula are 
doubtless discrete, and in the gaseous state; the cells in a colonial 
organism like Volvox are, on the whole, well-marked individuals, 
although, as might be expected, if there is a cumulative coordination 
throughout successive realms, the cells are not discrete but joined by 
connecting strands. In the outer regions of a star or planet, the 
atoms and molecules are gaseous, whereas the cells in surface layers 
of plants and animals are sometimes all but lost in thick intercellular 
substances which protect the organism; but, at least in animals, such 
thickenings are modifications or secretions of simple epithelial tissue, 
in which the cell outlines are clearly marked. In stars, according 
to Jeans, the central regions may be supposed to be liquid; in planets 
the regions toward the center are often conducting, as in the xylen 
and phloem of the vascular plants.”’ 

Geological strata are on page 162 correlated with the endoderm 
and mesoderm of animal embryos, the cortex of plants, the bones, 
muscles, lining of body cavity, blood vessels, ete., but the parallelism 
is found to be ‘‘not precise.’? On page 171 the ‘‘recapitulation’’ of 
phylogeny by ontogeny is correlated with the periodic system of 
atomie weights. The recapitulation theory can not indeed be taken 
in full detail, yet it brings out some of the general characteristics of 
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species as evidenced in chromosomes. ‘‘Moreover, just as all atoms 
of inactive gases at the ends of the rows in the periodic table are more 
or less alike, so all chromosomes may be said to be at least sufficiently 
alike so that the organisms in which they are found .. . exercise 
living functions in general similar.’’ On page 185 occurs the fol- 
lowing parallelism: ‘‘If a group of animals capable of locomotion 
depends upon a few fixed localized plants for food or shelter, the 
animals will be peripheral and move around the plants, as when 
insects or birds move around the tree in which they nest. . . . Meas- 
ured to scale, the paths of higher animals are much more complex 
than the orbits of planets, but this is to be expected in a world where 
there is cumulative coordination.’’ On page 200 the ‘‘progress of 
nations’’ is suspected to be analogous to the periodic table of atoms. 
Again (p. 210) : ‘‘ If the geographical region is a macrodrganism, then 
men are its nerve-cells. The gross differentiation is perhaps incip- 
iently that of central and peripheral regions; Geneva, for example, 
lies not far from the center of the earth’s land areas.”’ 

Sometimes the analogies challenge more imagination than the 
present reviewer possesses. For example, in accounting for the char- 
acteristic uniqueness of the psychical Professor Conger says (p. 219) 
it is just what we might have expected. ‘‘We might say that just 
as, according to the Relativists, matter arises in a discrepancy be- 
tween space-time systems, and just as, paraphrasing Boodin, life 
may be said to result from a kind of discrepancy between the stages 
of development reached in different astronomical bodies, so, on the 
introspectionist view, ‘mind’ may be said to consist in just such 
a discrepancy as we have noted between observed and observing 
organisms.’’ Professor Conger thinks there is indication of a break 
in the parallelisms which the hypothesis of epitomization seeks to 
detect in the test case of the stars. But in the end the difficulty 
appears to be gratuitous. ‘‘One might demand as a test of the 
hypothesis that just as there are ‘‘nervous’’ structures and processes 
in plants, so there ought to be ‘‘living’’ structures and processes in 
the stars, but it seems gratuitous to consider such an unanswerable 
question. Perhaps this is a real break in the parallelisms’’ (p. 220). 

Now the real difficulty is just here: Can we say which parallelisms 
are gratuitous except in the light of significant principles? And I 
find it difficult to discover what conclusions of a specific kind are 
to be drawn not only from the array of facts, but from the conflicting 
theories and hypothesis in which epitomization is said to be implied 
or made explicit. In the summary of Division One (p. 235) we 
have the statement that the monads of each level resemble one another 
in the characteristics of individuation, interaction, repeated produc- 
tion or reproduction and segregation. The resemblances are said to 
be only ‘‘general.’’ But what is a general resemblance in monads— 
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defined as they are above—in terms of their ‘‘segregation’’? Is seg. 
regation a resemblance? If so must one not distinguish between 
spatial discreteness and mental ‘‘segregation’’? Can an emotion 
(Monad I) be said philosophically or scientifically to resemble a star 
(Monad IT) by virtue of being ‘‘segregated’’ from opposite emotions, 
or because it requires a certain time to complete its ‘‘orbit’’? Does 
not the whole conception of resemblance disappear when the four 
monadic characteristics are so widely stretched that they include 
almost anything and everything? Even the four monadic character. 
istics merge into one another. The individuation of a monad ‘‘con- 
sists in interaction’’ (p. 8). And interactions consist of appropria- 
tions and rejections upon which (3) production and reproduction 
are founded. The fourth, segregation, is interaction on its negative 
side of disintegration, ete. In short, analogies are so freely employed 
that resemblance comes to include almost any imaginable metaphor, 
an exercise of imagination which is, of course, the greatest asset of 
the creator and explorer but one subject to terrible risks of scientific 
and philosophical relevancy. 

The chief hypothesis of the second division is ‘‘that the logical 
entities, numbers, and the entities or events of geometry-kinematics, 
respectively, constitute realms prior to and leading in orderly fashion 
up to matter, life and mind; and that logic, number and geometry- 
kinematics are related to one another as other realms are related 
to one another’’ (p. 345). The basis of these parallels is a series of 
‘‘levels’’ with anticipatory monads prophetic of higher levels,—e.g. 
logical entities provide monads which lead on to numbers just as ‘‘in 
a sponge excitation ares with neuroid connections are the beginning 
of neuropsychology’’ (p. 350). The monads of various levels in the 
realm of subsistence exhibit characteristic individuations, appropria- 
tions, and rejections, productions or reproductions and segregation 
into monads of different levels parallel to those in the material or 
cosmogonie realm. They also evolve and run through a process of 
‘‘cumulative codrdination.’’ Thus logic has ‘‘atomic’’ and ‘‘molee- 
ular’’ propositions and ‘‘electronic’’ reference. It is subject to the 
same important relationship of container and contained which as 
applied to spatial relationships was (on p. 337) already seen to be 
‘‘better illustrated by concentric circles than by a pyramidal dia- 
gram’’ and which was there ‘‘rendered more precise’’ by the ex- 
amples of ‘‘the earth’s biosphere as contained in one astronomical 
body, the earth,’’ and of ‘‘individual nervous systems as contained 
in one multicellular organism.’’ Logie has not only ‘‘regions’’ but 
whole ‘‘universes of discourse.’’ Organization is exhibited in classes 
or classes of classes and a prophetic monad is found in ‘‘classes which 
are similar to a given class—that is in numbers.’’ The successive 
powers of numbers correspond to successive levels. The ‘‘four 


? 
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monadic characteristics’ are thought to apply here as in the nature 
of matter, life, and mind. Thus in logic ‘‘affirmative predication 
appears as the appropriation of a relation or attribute by a subject 
term’’ and negative predication is its rejection (p. 353). The proc- 
esses Of inference (logical realm) are parallel with processes of 
division and extraction of roots (in the realm of numbers) as well 
as with processes of bisection, generation of angles, ete. (geometry- 
kinematics). In logic the fourth monadie characteristic, segregation, 
is detected in the properties of generalizations. In the numerical 
realm segregation is detected in the various powers of numbers; and, 
in the geometrical-kinematical in figures having different numbers 
of dimensions. How the numerical is refracted through the geomet- 
rical is evident in the columnar arrangements of figures, but more 
profoundly in the properties of series or of matrices. 

What has been observed above concerning the analogies of Di- 
vision One would also seem to apply here and need not be repeated. 
Doubts remain in the reviewer’s mind whether Professor Conger has 
really made his hypothesis plausible or even ‘‘sayable’’ after his 
myriad uses of terms to which a devotion to analogy constrains him. 
And yet the tentative hypothetical attitude manifested in this zealous 
effort of an explorer at synthesis of what has time out of mind re- 
mained stubbornly pluralistic seems to make even mild criticism 
ungracious. The book will surely prove a stimulating one to all who 
are interested in the possibility of a scientific Weltanschauung. 


JOHN M. WARBEKE. 
Mount HOLYOKE COLLEGE. 


L’Unité Humaine: Histoire de la Civilisation et de lV’ Esprit humain. 
Paut Perrier. Paris: Félix Alean. 1931. xlvii + 404 pp. 
The common complaint that modern writers are specialists who 

dare not take vast fields of knowledge for their province can hardly 

be urged against this first volume of M. Perrier’s ambitious project, 

a philosophy of history seen through the four major social forms of 

religion, the state, law and economics, and civilization generally. 

The author brings to his staggering task an immense fund of in- 

formation gleaned in libraries, together with a disinclination to 

indicate (in this volume at least) hardly any of his sources. In an 
earlier book he developed the opposition between the world-view of 
the artist and that of the philosopher, the one interested in separate 
concrete objects while the other is devoted to cosmic formulas and 
laws. In this larger work he boldly sets forth upon the path of the 
philosopher, maintaining as his thesis the convergence of the general 
forms of human cultures through the centuries, tending apparently 
toward an eventual identity. As the circles of primitive life widen 
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into world-associations, the number of ‘‘outsiders’’ is constantly 
reduced, and the same broad patterns of behavior tend to be accepted 
by everyone. Plainly the recognition of this inherent tendency to- 
ward convergence on the part of all the peoples of the earth would 
have important social consequences, which may be more fully de- 
veloped in the author’s second volume. 

The wide sweep of his argument is impressive; and yet the 
simplicity of his thesis arouses the suspicion that he is guilty of that 
vice so dear to philosophers of history from St. Augustine and Bos- 
suet to Spengler and H. G. Wells, the selection of only those facts 
which fit one’s central idea. At the end of the section on religion, 
which comprises the first 235 pages of his work, M. Perrier is obliged 
to admit that humanity’s ideal figures: Hercules, Buddha, Jesus, St. 
Martin, and St. Francis, no matter how pure or great their teachings, 
have invariably given rise to contradictions, ‘‘like everything else 
that belongs to life in the conecrete.’’ And yet, in a manner remin- 
iscent of Saint-Simon and Comte, he insists that in the future ‘‘la 
morale ne sera établie que le jour ow une grande idée abstraite, sub- 
stituée & ces images vénérables, aura été reconnue par tous les 
hommes.’’ Similarly his treatment of the state is drastically brought 
to a unity in the future by his chapter on statistics, which seems to 
prophesy the triumph of a social physics @ la Condorcet : ‘‘ Under the 
influence of this prodigious (and irresistible) abstraction, the human 


mind has diverged from its origins, where vagueness and imprecision 
give life all its charm. Ethics are even changed by it; and in 
modern society faults committed against exactitude will in time be- 
come the most unpardonable of crimes.”’ 


Haroup A, LARRABEE 
UNION COLLEGE 
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NOTES AND NEWS 


The Tenth International Congress of Psychology will be held 
August 22-27, 1932, at Copenhagen, Denmark, the meetings being 
held at the University. 


The Societas Spinozana will commemorate the 300th anniversary 
of the birth of Spinoza at The Hague from September 5 to 10, 1932, 
with a philosophical congress to which eminent thinkers and stu- 
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dents of the philosophy of Spinoza have been invited to contribute, 
In addition to the historical and critical problems of Spinoza’s 
philosophy, there will be symposia on the relations of (1) Physics 
and Metaphysics and (2) of Religion and Philosophy in the light of 
modern thought and Spinoza’s teaching, led by Brunschvicg, Sir 


Frederick Pollock, Ortega y Gasset, and Santayana, among others. 





The 1932 meeting of the American Psychological Association will 
be held at Cornell University, Ithaca, N. Y., September 8-10. 
There will be sessions as follows: 


September 8— 8:30 
9 :30 
10 :00 
10 :30 
1:30 
2:15 
3 :00 
4:30 
8 :00 
September 9— 9:00 
9:45 
10 :30 
1:30 
2:15 
3 :00 
4 :30 
8:30 


September 10— 9:00 
9:45 
10 :30 
1:30 
2:15 


Registration 

General 

Personality and Character 

Work and Efficiency 

Sensory Phenomena 

Animal Psychology 

Clinical Psychology 

Clinical Psychology Business Meeting 

Annual Business Meeting 

Child Psychology 

Sensory Phenomena 

Abnormal Psychology 

Animal Psychology 

Clinical Psychology 

Applied Psychology 

Round Table, Radio in Education 

Presidential Address by Willard Straight 
Hall 

Physiological Psychology 

Learning 

Mental Tests 

Memory 

Animal Psychology 


There will be an Exhibit of Apparatus in the Laboratory of Psy- 


chology. 





